Inhibition of experimental autoimmune encephalomyelitis by inhalation but not oral administration of the encephalitogenic peptide: influence of MHC binding affinity.
This study explores antigen administration via mucosal surfaces as a potential means of inducing antigen-specific non-responsiveness in experimental autoimmune encephalomyelitis (EAE). In the H-2u mouse model of EAE, the acetylated N-terminal peptide of myelin basic protein represents a dominant T cell epitope which on its own is sufficient to induce disease. Oral administration of the encephalitogenic peptide over a wide range of doses failed to induce oral tolerance to EAE. In marked contrast, a single intranasal dose of this peptide (Ac1-9 or Ac1-11) profoundly inhibited EAE when administered prior to disease induction. We investigated this phenomenon further by using two analogues of Ac1-11 with alanine or tyrosine at position 4 which display higher affinity binding to the I-Au molecule than the original peptide with lysine at this position. There was a positive correlation between the degree of protection from EAE and the affinity of individual peptides for class II MHC. Peptide inhalation inhibited not only EAE induced by subcutaneous injection of the encephalitogenic peptide but also disease induced by a complex mixture of potential auto-antigens such as spinal cord homogenate. Thus, in contrast to oral tolerance, nonresponsiveness by peptide inhalation is inducible with the encephalitogenic peptide in the absence of additional regulatory epitopes. The finding that a single epitope may protect against EAE induced with whole spinal cord homogenate implies, however, that regulatory mechanisms affecting additional potential self-epitopes may play a significant role.